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Project partners

Université de Haute-Alsace, Albert-Ludwigs-Universitdt Freiburg
Project duration / Awarded funding

01/02/2024 — 31/01/2026 / 38,494.40€

Short description of the project

Climate change and the increasing demand for energy storage (ES) urge the development of
sustainable battery systems. Indeed, electrochemical storage systems containing earth-abundant
materials (e.g., sodium (Na) and sulphur (S)) could be a choice for sustainable battery
development. In this regard, room-temperature sodium-sulphur batteries (RT-Na-SBs) have
aftracted extensive attention due to their low cost and their theoretical high specific energy. Yet,
RT-Na-SBs usually suffer from low reversible capacity, short lifespan and inferior coulombic
efficiency compared to Li-ion Batteries (LIBs). Thus, we aimed to develop cathode materials that
address the infrinsic downsides of current RT-Na-SBs, e.g., polysulfide shuttling (PSS) (Na2Sn, 4< n <
8) and low electrical conductivity of elemental sulfur (S8) by designing novel polymeric materials
based on domestic waste (e.g., waste-cooking oil (WCO) and eggshell (EGS), infended for landfills
or sewage) into high-value ES materials for sustainable energy development. The key-idea was to
develop cathode materials that ensure large S content (i.e., ~90 wt %) by fusing the landfill and
domestic waste materials (e.g., S8, EGS and WCQO) to ensure minimum PSS, enhanced kinetics and
high-conductivity. Moreover, attempts fowards anode-free metal-S battery development through
pre-sodiation of such cathode materials were investigated.

Concrete implementation of the project (What was the funding used for?) (max. 500 characters
(including spaces))

The funding supported two student assistants (Anup Kamath and Swarup Ravi, UFR), and the
Master’s thesis of Bonani Sarmah (UFR), as well as the M1 internship of Yasmine Ould Aklouche and
partial support of the Master thesis of Adam Woodhouse (University of Edinburgh, UK). It covered
chemicals and consumables for electrochemical characterization of sulfur-based materials
(electrode preparation, cell assembly, testing). It also enabled mobility and training (HiFunMat
2024; MAKRO 2024), supporting UHA students Yasmine Ould Aklouche, Sandric Afonso, Adam
Woodhouse, and Marie Metzger within the EUCOR framework.

Project result(s) and continuation of collaboration (max. 500 characters (including spaces))

The project resulted in two Master’s theses, one at the University of Freiburg (Bonani Sarmah) and
one af UHA (Sandric Afonso), and contributed to a PhD (Liwen Yang, co-supervised by Mutlu and
Dsoke). The EUCOR financed Master thesis (M2) project of Sandric Afonso supported the successful
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acquisition of a doctoral contract within ED182 School examination (2024, Project No.4: Circular
use of landfill and domestic waste). Collaboration continues through joint publications (even after
Prof. Mutlu's move to Germany) and has already led to new joint applications, including national
and European proposals.

Further information (links, articles, photos)

Liwen Yang, Angelina Sarapulova, Bercis Pektas, Rong Li, Hatice Mutlu, Sonia Dsoke, “Depth-of-
Discharge-Dependent Chemical Evolution in Sulfurized Polyacrylonitriie Cathodes for Ether-Based
Room-Temperature Sodium-Sulfur Batteries”, Advanced Energy Materials (2026): e06785.
https://doi.org/10.1002/aenm.202506785

Sandric Afonso, Hatice Mutlu, “The Fusion of Elemental Sulfur With Waste Cooking QOil-Based
Derivatives: Beyond Renewability”, European Journal of Lipid Science and Technology (2025).
https://doi.org/10.1002/ejlt.70018

Participation of supported students Sandric Afonso, Adam Woodhouse, and Marie Metzger in
MAKRO 2024 (Freiburg) and HiFunMat Day - Conference 2024, Strasbourg. On the latter one, Adam
Woodhouse delivered an oral presentation and Sandric Afonso and Marie Metzger presented
posters. Yasmine Ould Aklouche and Sandric Afonso participated in the HiFunMat Summer School
2024 (Strasbourg, July 1-4, 2024).
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